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摘  要 
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PCR-DGGE 技术分析了 PAHs 降解单菌的不同组合对单一和混合 PAHs 的降解规
律。主要的研究结果如下： 





分别为 10.63 µmol/gh-100.86 µmol/gh 和 43.80 µmol/gh-197.78 µmol/gh；β-葡
萄糖苷酶活性(β-GlcA)的变化范围分别为 39.60 µmol/gh-222.75 µmol/gh 和
169.88 µmol/gh-676.93 µmol/gh，各站位 α-GlcA 与 β-GlcA 呈显著相关性
(R2=0.8215 和 R2=0.7582)，且 β-GlcA 显著高于 α-GlcA (p<0.05)；α-GlcA 和
β-GlcA 与各站位 TOC、TOM 呈显著相关性，与其它理、化参数无相关关系；
不同站位的 PAHs 含量范围为 279.98 ng/g－1074.50 ng/g，各站位均表现为高





降解菌、Bap 降解菌及 M-PAHs 降解菌数量明显高于冬季；不同季节异养细
菌数与各环境因子有不同程度的相关性，同一季节异养细菌数与 α-GlcA 和
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4、 从红树林冬季沉积物样品中分离得到 14 株 PAHs 降解菌，它们都属于
变形菌门(Proteobacteria)，其中 7 个属于 α-proteobacteria，占 50%，7 个属于
γ-proteobacteria，占 50%。对夏季样品以选用不同培养基为筛选策略，经细菌
形态分类和 RFLP 分型后，分离得到 67 株 PAHs 降解菌。两个季节共得到不
同的 PAHs 降解菌 56 株，变形菌门(Proteobacteria)38 株，占 67.8%，包括
α-proteobacteria 为 14 株，β-proteobacteria 为 1 株，γ-proteobacteria 为 23 株；
拟杆菌门(Bacteroidetes)5 株，占 8.9%，包括鞘脂杆菌纲(Sphingobacteria)2 株，
黄杆菌纲(Flavobacteria)3 株；放线菌门(Actinobacteria)5 株，占 8.9%；厚壁菌
门(Firmicutes)的芽孢杆菌纲(Bacilli)8 株，占 14.3%。 
5、 利用平板升华法观察降解菌对 PAHs 利用能力，结果发现 Phe 降解菌 F2
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PAHs 做为碳源进行生长的情况不同。另外，以不同 PAHs 降解菌驯化过程中
DGGE 条带的变化信息为依据，将优势条带对应的降解单菌进行组合，研究
混合菌系对不同 PAHs 的降解效果，结果表明，Phe 降解菌系和 M-PAHs 降
解菌系对 Phe 均有较高的降解率，这些降解菌系对三环 PAHs 的降解率要高
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Abstract 
In this research, mangrove swamp has been selected as a research region in 
Fugong, Longhai, Fujian Province of China to study the potential role in 
bioremediation of polluted environment. The four transects including sixteen stations 
were established, and the surficial sediments were collected in Winter and Summer, 
respectively. Physico-chemical and microbiological parameters were determined in 16 
stations from mangrove swamps. The activities of extracellular enzymes were 
analyzed, and the changes of microbial community constructure were also evaluated 
when added different PAHs to the samples from mangrove sediments. In addition, 
according to PCR-DGGE profiles, the research of degradation characteristics of 
individual and mixed PAHs have been performed by different mixture of 
PAH-degrading bacteria isolated from mangrove swamp. 
The results obtained are summarized as follows: 
1. The physico-chemical parameters were determined in mangrove surficial 
sediments from 16 stations, such as pH, salinity, temperature, TOC, TOM, and 
contents of oil. The glucosidase activities and PAHs contents were also 
determined in different stations by the method of fluorogenic model substrate 
(FMS) and GC/MS, respectively. The activities of α-glucosidase (α-GlcA) ranged 
from 10.63 µmol/gh to 100.86 µmol/gh and from 43.80 µmol/gh to 197.78 
µmol/gh in Winter and Summer, respectively, and the activities of β-glucosidase 
(β-GlcA) varied from 39.60 µmol/gh to 222.75 µmol/gh in Winter and from 
169.88 µmol/gh to 676.93 µmol/gh in Summer. There was significant positive 
relationship between α-GlcA and β-GlcA (R2=0.8215 and R2=0.7582), and β-GlcA 
was higher than α-GlcA in different seasons. The significant positive relationship 
was found between glucosidase activities and TOC, also TOM. Except, there was 
no significant relationship between glucosidase activities and other environmental 
parameters. The contents of PAHs ranged from 279.98 ng/g to 1074.50 ng/g, and 
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